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P RE FA C E. 

MANKIND have ever found a ftate of fodlety fubfervient 
to their comfort and happinefsi. Subjefted to many wants, 

ithey have been able, by an union one with another, to obtain that 
fupply, which would have been impradicable if each individual 
liad flood alone; and invariable experience has taught, that the 
fecial bond is the greateft fectirity ^gainft the numberlefs dangers 
and difficulties, to which they are expofed. Hence the many po- 
litical or civil inftitutions, that have been formed in the world, 

■which have been greater or lefs bleilings to the perfons, who have 

•belonged to them, in proportion -as thofe inftitutions have been 
framed with more or lefs wifdom, and the members of them have 

^l>feen more or kfe vittuous and prudent. 

Societies for promoting ufefal knowledge -may be highly ad- 
^vantageous to th&commumties, in which they areinftituted. Men 
iinited together, and frequently meeting for the purpofe of ad- 
vancing the feiences, thearts, agriculture, manufaftures and com- 
merce, inay oftentimes fuggeft fiich hints to one another, as may 
ibe improved to important ends : and fuch focieties, by being the 
repofitoriss ofjhe obfervations and- difcoveries of the learned and 
'ingenious, may, from time to time, furnifti the world with ufeful 
^publications, which might ctherwife be loft : for men ofingenui- 
ty, and modefty, may not chufe to riik their reputation, by fend- 
ing abroad, unpatroriized, what a learned fociety might judge 
?ricnly worthy the public eye ; or, perhaps, their circumffances 
being ftraitened, they may not be able to defray the expence of 
.publication. Societies inftitu ted for promoting knowledge, may 
alfo be of jemlnent fervice, by exciting a fpirit of emulation, and 
enkindling thofe. fparks of genius, which otherwife might forever 
have been concealed ; and if, when pofleffed of funds fufficient for 
the purpofe, they reward the exertions of the induftrious and en- 
terprifing, with pecuniary^ premiums or honorary -medals, many 
important experiments and ufeful difcoveries will be made, from 
which, the public may reap the higheft advantages. 

Eminent inftances of the beneficial effefts of fuch inftitutions 

we have, in the Royal Acadenjy of Sciences st Paris, the Royal 

rSociety, and the Society inftituted for the encouragement of Arts, 

-Manufaduxes 
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ManufachiFes and G-orrvmeree, in i<7K(foM, and many others of a 
limilar kind, in Europe.. Hereby a fpirit of difcovcry and improve- 
ment has been excited among the ingenious, in ahnoft every na- 
tion, in that quarter of the woirld ; and knowledge of various 
kinds, and greatly ufeful to mankind, has taken place of the dry 
and uninterefting fpeculations of fchoolmen ; and bold and erro- 
iieous hypodiefis has been obliged to give way to demonftrative 
experiment. In fhort, fmce the eftabiifiiment of thefe focieties, 
folid learning and philofophy have more increafed, than they had 
done for many centuries before. 

But the fpirit of promoting knowledge, by inftituting literary 
focieties, has not been confined to Europe : It has found its way 
to America. Some years ago, a number of gentlemen in Philadelphia^ 
voluntarily formed themfelves into a fociety, by the title of, The 
American Philofophical Society. They have publifhed one volume 
of tranfa.clions, which has done them honor. 

In this Commonwealth, a fociety for promoting ufeful fcnow^ 
ledge was, for many years, in contemplation ; but the defign was 
never vigoroufly engaged in and purfued, 'till tlie end of the 
year I'jjg, when, many gentlemen, perfuaded of the utility of 
fuch an inftitution, determined, without delay, to tife their en- 
deavors, to have one formed upon a liJjeraV and extenfive plan, 
and at the fame time, to have it eftabliftied uplon a firm bafis, by 
obtaining the fanclion of the Legiflature. And to the honor of 
our political Fathers be it fpoken, that although tiie country was 
engaged in a diftreffing war,, a war the moft important to the 
lil)erties of mankind, that was ever undertaken by any people, and 
which- required the utraoft attention of thofe, who were entrufted 
with our public concerns, they immediately adverted to the ufe- 
fulnefs of the defign, entered into its fpirit, and incorporated a fo- 
ciety, with ample privileges, by the name of. The American Acade- 
VI] of Arts, and Scienees. The purpofe of this inftitution is to pro- 
tnote moft branches of knowledge advantageous to a community,, 
as will appear, by the following charter of incorporation, which, 
M'as granted May 4, 1780. 

" An Act to incorporate and eftablifti a Society for the cultiva- 
tion and promotion of Arts and Sciences." 

" AS the Arts and Sciences are the foundation and fupport ofagriiul- 
*' fure, manuf allures, and commerce \ as they are nectary to the wealthy 
'- teace, independence and happinefs of a people ; as theyeffkniially promote 
'■'■'the honor and dignity of the government which patronifes them y arJ. 
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*' as ihfy are moji effedually cultivated^ and diffufed through a State., 
" by the forming and incorporating of men cf genius and learning into 
''■ public focieties : Far thefe beneficial purpofes, 

" Be it therefore ena6ledby the Council and Houfe of Reprefentatives in 
" General Court affembled^ and by the authority of the fame. That the 
" Hon. Samuel Adams, Efq; Hon. fohn Adams, Efq; fohn Bacon, 
*' Efq*, Hon. fames Bowdoin, Efq; Rev. Charles Chauncy, D. D. Rev. 
" John Clark, David Cobb, Efq; Rev. Samuel Cooper, D. D. Hon. 
" Thomas Cuflnng, Efq; Hon. Nathan Cufhing, Efq; Yion.WilliamCuJh- 
" ing, Efq; Trifiram Daltan, Efq; Hon. Francis Dana, Efq; Rev. 
'■'■ Samuel lyeane, R«v. Pere% Fobes, Rev» Caleb Gannett, 'Hon. Henry 
" Gardner, Efq;. Mr. Beryamin Guild, Hon. fohn Hancock, Efq; Hon. 
*' fofeph Hawley, Efq; Edward Auguftus Holyoke, Efq; Df. Ebenezer 
" Hunt, Jonathan Jackfon, Efq; Dr. Charles farvis. Rev. Samuel 
" Langdon, D. D. Hon. Levi Lincoln, Efq; Rev. Daniel Little, Rev. 
" Elijah Loihrop, John Lowell, Efq; 'R^ev. Samuel Mather, Jy.Ti^Samusl 
" Moody, Efq; Hon. Andrew Oliver, Efq; Dr. Jofeph Orne, Dr. 
" ^Z'^ijtfore Par/o«j, Hon. George Partridge, Efq; Hon. Robert Treat 
*' Paine, Efq; Rev. Phillips Payfon^ Samuel Phil lips, jun. Efq; Hon. 
" 5^oZ'« Pickerings Efq; Hon. Oliver Prefcot, Efq; Rev. Zedekiab 
*' Sanger, Hon. Nathaniel Peaflee Serjeant, Efq; Micajah Saw^y^r, Efq; 
" Theodore Sedgwick, Efq; Hon. William Sever, Efq; Stephen SewaU, 
" Efq; Hon. David Sewall, Efq; ycA« Sprague, Efq; Ebenezer Storer, 
" Efq; Cfl/(?^ Strong, Efq; Hon.7(2;«£j; Su!livan,^iq:, Yitx .John Bernard 
" Sweat, Mr. Nathaniel Tracy, Cotton Tufts,E{q; Hon.yames Warren, 
" Efq; Rev. Samuel Weji, Rev. Edward Wigglef^orth, Rev. J(fep>h 
" Willard,Rev. Sa/nuel Williams, Rev.AbrahamWilliams,'key.Nehemiah' 
" Williams, and Mr. fames Winthrop, be, and they hereby are formed 
" into, conftituted and made a Body Politic and Corporate^ by the 
" nairie of Tme America:^ ACAbEMY of Arts and Sciences ;. 
•' and that they and their fueceflors, and fuch other perfons'as 
" fhall be eleded in the manner hereafter mentioned, fhallbciand 
" continue a Body Politic andCorporatej by the fame name forever. 

" yf«i ^f /V further enabled by. the authority c^orefdid. That 
" the Fello\ys of the faid Academy may frojtn time . to time 
" elect a Prefident, one or more, Vice PrefidentSj one or more 
" Secretaries, and fuch other Officers of the. laid Academy, asthey 
" fliall judge necelTary or convenient ; anii they fliall ^have, full 
" power and authority frotn time to time to determine ^J^d efta- 
"blilhthe.ttaipes, nurnber.and duties,of their fcveralo&ers,..afld 
"the teijlire or eftate they ffiall refpe&vely have in their offices ;. 
*' and alfo to auth-oxize and iimpower the|r Priefideat, or forpe 

"other- 
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" other F«;llow of the Academy, at their pleafure, to adminifter 
" fuch oaths to fiich officers as they fliall appoint and determine;, 
" for the well ordering and gopd government of the faid Academy : 
" provided the fame he not orepugnant to the laws of this State. 

" And he further ena^ed by t Its authority afore/aid-, That theFellows 
" of the .feidt Academy fliall have one common feal, which they 
^' may make ufe of in whatfoevet caufe or bulinefs Ihall concern 
*' the Academy, or be relative to the end and defign of its inftitu- 
*' tion ; and fliall have power and authority from time to time 
" to break, change, and renew the cornmon feal, at their pleafure^ 
" and that they may fue and be fued in all actions, real, perfonal 
" and mixed, and profecut€ and defend -the lame unto final judg- 
*' ment and executioa, ^by the name of, The Prefident and 
*' Fellows of the Jmericsn Academy of Arts and Sciences. 

" And be it further enabled by the authority nforefaid. That the 
'< Fellows of the f;iid Academy may from time to time ele<51: fuck 
" perfons to be Fellows thereof, as they fliall judge proper ; and 
*' that they fliall havefuU power and authority from time to time, 
*' to fufpend, expel or disfranchife, any Fellow of the faid Acade- 
my, who fliall by his conduft render himfelf unworthy of a 
" place in that body, in the judgment of the Academy ; and alfo 
" to fettle and eftablifli the rules, forms and conditions of ele<flion, 
^' fufpenfion, cxpuHion and disfranchifement. Provided, That the 
*' number of the faid Academy, who are inhabitants of this State, 
*' fliall not, at any one time, be more than two hundred, nbr lefe 
" than forty. 

" And be it further enaded by the authority aforefaid. That the Fel- 
" lows of the faid Academy fliall have full power and authority 
-^' from time to time, to make and enact fuch reafonable rules, or- 
" ders and bye-laws, not repugnant to the laws of this State, as 
" fliaU be neceflary or convenient for the well ordering and good 
" government of the faid Acaderny ; and to annex reafonable pe- 
"** cuniifiry fines and penalties to the breach of them, not exceeding 
■" the ftim of 'twenty punds, to be iued for and recovered in any 
«' 6otitt of 'i^ecp'M within this State, in the name and for the uie 
"of tfie Prefidept anij Fellows of the faid Academy ; and tfie 
*« fatfie jniies, orders, and byeJaws to repidal at their pleafure : And 
•" al^oYb fettle and dftablHh the times, places, and manner of eon- 
^ vehiiiig the Fellows of the faid Academy : And alfo to deter- 
" Tiune the number of Fellows which fliall be prefent, to confti- 
*< tu'te a meeting of. the faid ACadeiifiy. Provided, That the Fel- 
*^ lows of die f.fid' Academy fh^ meet twice in i jear at the leaft ; 

«' and 
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« m^ ^^ 1^? ,pk?e qf J^Ue).r.^^^tii;^ M ii.^W ,Jip fl5»^jc .than 
" tfii'rty Hules cliuant from th^ town or J5g/?p«. 

*' -<^«<i be it further enaited by, the authority afor^f(udf That the Fd- 
*' lows of the faid Acjujeniy aa^y^ " ajid fliall forever herea^fter be 
•* deemed capable in the law of having, holc^ng, and ta:kbg in 
»« fee-fimple, or any lefs eftate, by gift, grant, devife or otherwife, 
" any lands, tenements, or other eftkte, real and perfonal : Frovided^. 
" That the annual income, of the faid real eftate, ihall not excfeed 
" the fum c^Jive hundred poundsy and the annual income or intereft 
«' of the f^d perfonaleiiate ihallnot exceed the fum of fj^a/^oK/^;?^ 
« pounds. All the fums aforementioned in this aft to be valued ia 
" filver,^at therdXe^fJikJI^llin^sandeiglot-pencehj the ounce. And: 
** the annual intereft and incomie of thefaid real and pcrforial eftate, 
« together with the fmes and 'penalties aforefaid, fliall l>e appro- 
« priated for premii\ms to ericqurage improvements and difco- 
« verie? in agriculture, arts and manufaftures, or for other pur- 
*' pofes, qonu||eHt \^ith the end and deiign qf the inftitution of the 
«« Md Ac.a.4eji^yj. aa the ^fellows iKerebf^iall cleterminei. 

''^ And be it further enaded by the authority aforefaid. That the 
" end and. J#gn of the inftitution of the faid Academy is, to pro- 
*' mote.and^eiicour;gtge;thejknowle4ge of the antiquities of America^ 
'* and c5f the.natnr^ilhjftQry of the country, and to determine the 
*' ufes to which the various natural produftions of the country 
** may be, :^plied; to promote and encourage medical difcoveries, 
** mj^thems^tical difquiiitionsj philofophical enquiries and experi- 
** menfs y aftrbnomitaljmeteorqldgical and geographicail obferva- 
*^ vations ; and improvements.Jn g,gricuTtjjre, arts, manufaclures 
** and commerce i and, in fine, to cultivate every art and fcierice, 
** which may tend to advance the intereft, honor, dignity and 
** happipefs b£ aftee, independent and virtuous people. . 

*' And it is further enacted. That the place where the firft meeting 
« of the Fellows of the faid Academy fliall be held, fliall be the 
'* Philofophy Chamber in the Univerfity oiEambridge', afid that' the 
*' Honorable James- Bowdoin, Efq; be, and he hereby is authorifed 
«* and empowered to fix the time for holding the feid meeting, 
** and to notify the fame to the Fellows of the AcadeBiy.'* 

Such is the bafis, upon which this inftitution is placed. 

Not many months after this a^ of incorporation Vas. paffed, . 
theftatutes were formed, the body became organized, and com- 
munications were received. From the communications till the 
end of the year 1783, the follgwing ■\folujne is now offered to the. 
public. Tliis 
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This country being young, and few among us havihg fuch afflu- 
ence and leifure as to admit of their applying much time to the culti- 
vation of thefciences, and to the making of improvements in arts, 
manufaftures, agriculture, &c. it will not,- at prefent, he expected, 
that this Academy Ihould vie withfiTnilar inftitutions in old coun- 
tries, where they have peculiar advantages for fuch profecutions. 
Yet, it is hoped, that the following papers will not lie reckoned 
ufelefs, nor prove unacceptable to the public. 

The aftronomical and mathematical papers, in this volume, will, 
perhaps, be the leaft entertaining of any in the coUeftion, and will 
have the fmalleft numl^er of readers. However, they are ufeful in 
fuch a work. Few, if any of them, contain deep fpeculations and 
obftrufe refearches and calculations 3 but they are chiefly of the 
pradical kind. The' aftronorriical pieces principally exhibit fuch 
obfervations and deductions, as are fubfervient to the caufe of ge- 
ography and navigation, the improvement of which is of great 
importance to this countj-y. And as aftronomical obfervations 
may be applied to ends fo valuable, it is earneftly to be wiihed, that 
every gentleman capable of it, would improve every opportunity 
to make them with accuracy, and when made, would landly com- 
•municate them to the Academy. Thefe, and all mathematical pie- 
-ces, will be gratefully received, and due attention paid t-o them, ^by 
this body. 

To fome readers, the fubjed of many papers, which have a place 
in the phyfical part, may feem unimportant ; but it ought to be 
rememberedj that one interefting purfuit of the Academy is the na- 
tural hiftory of their own country j-^a country, where the arts 
of defence and the means of fubfiftence have, hitherto, almoft en- 
groffed the induftry of its inhabitants •, where the foffil and ve- 
getable kingdoms are yet unexplored, and perhaps, their moft va- 
luable produc1:ions ftill undifcovered. 

ritisthepart of apatriot-philofopher to purfue every hint — to 
-cultivate e.very enquiry, which may eventually tend to the fecurity 
and welfare of .his fellow citizens, the extenfion of their commerce, 
and the improvement of thofe arts, which adorn and embellifli life. 
Nor can fuch traces and vettiges, as may occur, of the manners and 
refources-crf its aborigiaalSnhabitant-s, be unworthy the colleclion. 
Befides the idea thus excited of the condition of man in fa.vage life, 
the prefent inhabitants of the fame climate and foil may thereby, in 
,fome way or other, occafionally receive hints, which may be im- 
!proved to their own advantage. Thisprinciple, which has gov;ern- 
■ ■ M 
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edthe Academy in making the felection, will account foi: the in^ 
troduAion of fome articles, relating to the natural hiftdry of the 
country. 

Many purfuits, in various branches of natural philofophy, are re- 
tarded, by the difficulty of obtaining that variety of inftruments, 
which can be had only from thofe countries, where the manufac- 
tures, which minifter to the arts, are eftabliflied in perfeftion. But 
this difficulty, it is hoped, will daily leffen, and ere long, entirely 
cc.\fe. 

1 he medical papers may, probably, contain many obfervations 
rot entirely new. However, this ought not to be confidered a fuf- 
ficr r.i; objection to their being infertcd in this work, becaufe many 
it; atant difcoveries in pathology, as well as in the animal o^co- 
noiay, have been in a great meafure ufelefs.to this part of the world, 
in coni'equcnce of a fituation fo remote from ancient feats of karn.- 
ing and improvement. And of fuch publications as have reached 
this country, the fmallnefs of the number has greatly limited their 
ufi. ulnefs, as but few have had opportunity for perufing them. 
In points onerely fpeailative, this inconvenience has been kfs con- 
fequeniial.; but, in practical fcicnce, deeply to be regretted. A 
long w r, in which thefe States were engaged, dcftroyed, for a 
time, that intercourfe, by means of which, books on the various 
arts and fciences, and fuch as contained the moft modern difcove- 
ries and improvements, had ufually been obtained. The contents 
■of fome of thefe papers, therefore, though they may afford no- 
thing new to the European, yet, to many American readers may 
have the reeonmiendation of novelty. 

It may be further remarked, that although the novelty of an 
opinion or difcovery may, fometimes, more advance the fame and 
honnur of the author, yet, that there are l^nown fafts, of fuch a 
nature, that the repetition of them, In publications of this kind, 
!T.ay be no lefs ufeful to the world, as they may thereby be more 
forcibly imprefl'ed upon the mind, and conveniently adverted to, 
in common praftice. 

Upon thefe principles the Academy conceived it to be their in- 
difpenfible duty to publifli, by means beft adapted to the,purpofe 
of diffufing their utility, fuch experiments and obfervations, as, 
though cot new, yet, not having been fufficiently attended to, may 
be more extcnfively applied towards perfefting the prefent modes 
of pradice in this country, as well as to communicate, by the ear- 
lieft opportunities, fuch difcoveries, as may lead to the inveftiga- 
tion ot important phenomena, in the animal ceconomj. 

B It 
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It is obvious that the following work is well calculated for. aiv« 
fwering thefe intentions^ The circialation of it wi^l iae principally 
confined to thefe States ; and as a repofitory of mifcellaneous pa- 
j5ers on the fubjed of phyfic and furgery, it will, doubtlefs, gene- 
rally fall into the hands of gentlemen of the faculty ih this coun- 
try ; a circumftance, which will very rarely take place, with re- 
fpeft to any publication imported from abroad. 

The Members of the Academy are difpofed t» do every thing in 
their power to promote the defigns of the inftitutioh ; but they 
are fenfible, that much aid is wanted from others ^ and they are 
happy to have it in their power to acquaint the public, that from 
the number of valuable communications, which have been made 
by gentlemen in various parts of the country, there is rcafon to 
expeft, that their affiftance wUl be continued, and fuch materials 
furnilhed, as will not be unworthy the notice of the public, which 
it is the fincere wiflv of the Academy to ferve. And from that ex- 
peftation, and the great encouragement given to the printing of 
this volume, they have the pleating profpeft, that they fliall be 
able to publiih a fucceffion of volumes. The papers they now have 
in their hands will go a confiderable way towardis another ; and 
they doubt not, they Ihall foon have fufficient to complete it. 

There is now an ample field opened, in this country, in which 
the ingenious may expatiate ; and men of various turns of mind 
may employ their leifure, not only to their own amufement and 
improvement, but alfo to the emolument of the community. 

Agriculture ftands in great need of attention. As the folid 
profperity of the country will much depend upon the cultivaticm 
of our lands, too much regard cannot be paid to this fubjed. To 
examine the various foils, and determine what each is beft adapted 
to produce ; to afcertain the moft fuitable manures, and the means 
of increafing them ; to devife methods to fecure the fruits of the 
field,and of the trees from blights and defl:rudive infeds, will aiford 
a fine opportunity for experiments, which, it is hoped, will engage 
the minds of the curious and inquifitive, and meet with encourage- 
ment from gentlemen of property. 

The genius for natural hiftory may have a large range, as the 
foflil, the vegetable and animal kingdoms, in this part of the 
world, lie before him. 

There will be ample- iroom for the refearches of the Botanift 
and Chymift, who, while they purfue their refpective branches, 
may greatly contribute to the advancement of the healing art, 
which is of the higheft importance to the inhabitants of a country. 

The 
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"Fhe lafcors of tfee Aftronomer are m-uch ueeded, "and "wfli be 
peculiarly ufefiil, — ^particularly thofe obfervations and calculations, 
which will ferve to perfect the geography of the country, and 
improve navigation, as has before been intipiated. HereQr, the 
boundaries between one State and another in the Union, may be 
accurately determined, and difput^ prevented or fettled ; the 
latitudes and longitudes of our fea-poTts and heacj land? afcertained, 
and our intercourfe with foreign nations facilitated. ^• 

The various mechanical arts and manufadures, together with 
.commerce, require peculiar attention and cultivation ; and much 
may be expected, from that fpirit of enterprife, which our citizens 
are known to poffefs. Halppily, they ^6 are engaged in thefe 
fcveral branches^ bafinefs may mutually ^d each other ; and 
every improvement they madse, will tend to enrich and aggrandize 
thcfe confederated States. 

But this preface would far exceed tlie proper limits, fhould all 
thofe branches of bufinefs and of fcience be pointed out, whicli 
ought to lie attended to and cultivated, by the inh?,biitants ,af 
thefe States. Let it only be added, that, fettled in an extenfiye 
country, bordering upon the ocean, and open to a free inter- 
courfe withall the commercial world — A country comprehending 
feveral climates and a rich variety of foils, watered and fertilized 
by a multitude of fprings and ftreams, and by many grand rivers, 
fome of them admitting erf sa fine inland ^navig-ation, — tjic 
citizens have: great •-opporturiities. and advaot^ges for making 
ufeful experiments and improvements, whereby the intereft and 
happihefs of the riling empire may be effentialiy advanced. At 
the fame time, enjoying, under a mild but fteady government, 
that freedoin, which excites and rewards induftry, and gives a 
relifli to life — ^That freedom -which is propitious to the diffufion 
of%nowledge, which expands the mind, and engages it to nobte 
■ and generous purfuits, — they have a ftimulus to enterprife, which 
the inhabitants of few otiher countries can feel. May they 
ever be as virtuous and induftrious as they are free ! May a fpirit 
for advancing every kind of knowledge, that can redound to their 
honor, and promote the emolument and happinefs of themfelves 
and their country, more and more prevail 1 And may all their 
laudable endeavors, to further the good of mankind, be crowned 
with fuccefs adequate to their higheft wiflies ! 

.November i6f 1785. 



